
Flooding in the Eugene area
of the Willamette River Basin .
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Chapter 8 Willamette River Multi-Purpose
Development in the 1930s

Flood Control Act

	

The Flood Control Act of 22 June 1936 constituted a milestone in federal
of 1936 governmental water resources policy. It provided the legislative source of the most important

work of the Corps of Engineers throughout the nation and of the Portland District in the
Willamette River Basin . The 1936 statute added flood control to navigation (1824) and
reclamation (1902) as national water responsibilities of the federal government .'

The Corps had been involved in flood control before 1936 . Acts of Congress in 1917
and 1923 provided for improvements on the Mississippi River, and in 1928 Congress
adopted a plan submitted by the Chief of Engineers which called for comprehensive work
on the Mississippi. The plan included levees, floodwalls, floodways, reservoirs, bank
stabilization, and channel improvements on the Mississippi and its tributaries to the extent
the latter were affected by the Mississippi backwater . In 1917 Congress provided for a less
extensive flood control project on the Sacramento River in California . State and local
interest cooperated with the Corps of Engineers to build various flood protection works
based on the 308 studies . Depression-era relief funds helped to pay for these Corps-
sponsored projects . 2

Like many tragedies, floods evoke an "it-will-never-happen-to-me" reaction in many
people. But when Congress passed the Flood Control Act of 1936, it was responding to the
terrible destruction caused by flood waters in every section of the United States . In the
Pacific Northwest alone there had been major floods of great destruction for scores of years .
On the Willamette River the largest flood of recorded history occurred in 1861, inundating
353,000 acres, but there had been eight other major overflows by 1936 . The greatest flood
on the Columbia happened in 1894, with other large floods in 1862, 1876, and 1880 .
Property damage from these inundations totalled millions of dollars . Lives were lost from
time to time, as in the horrifying Willow Creek flash flood of 1903 that killed 225 persons in
the eastern Oregon town of Heppner. This sobering history, plus knowledge that greatly
increased development of flood plain areas was inevitable, prompted passage of the 1936
Flood Control Act . 3

Historically, much of the nation's growth and development had taken place along its
below: Portland waterfront, rivers. Many types of manufacturing or processing plants required locations on riverbanks
viewed from east side, circa for water supply or navigation . Almost all of the large cities of the United States were
1893, exemplifies the heavy situated on rivers . With population and commerce continually expanding, it became clearpopulation concentration

along riverbanks. that flooding rivers could not be allowed to spread destruction whenever adverse weather

occurred. By the 1930s, the public increasingly looked to the general government for
assistance in meeting flood-caused threats to life and property .

In the 1936 Flood Control Act, Congress recognized "that destructive floods . . .
constituted a menace to national welfare . . . [and] that flood control on navigable waters or
their tributaries is a proper activity of the Federal Government." Congress further asserted
that the Federal Government should aid in flood-control efforts on such streams "if the
benefits . . . are in excess of the estimated costs, and if the lives and social security of people
are otherwise adversely affected." Under the act, the Corps of Engineers was assigned direct
responsibility for construction of flood control projects . Flood prevention work in watershed
areas became a job of the Department of Agriculture . The act contained the basis for a ratio
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Willamette River Basin area

test applied to all Corps of Engineers flood control projects . This test ensured that each
dollar of investment resulted in at least one dollar of return . The ratio measured the average
annual benefits, not the maximum potential benefits which might occur .4

For the people of Oregon, the Flood Control Act of 1936 first became meaningful in
the Willamette Valley. The Willamette River flows 189 miles from the junction of its Middle
and Coast Forks near Eugene north to the Columbia River at Portland . Fed by tributaries
from the Coast Range on the West (the Long Tom, Luckiamute, Yamhill, and Tualatin
Rivers), and the Cascades on the east (the Coast Fork, McKenzie, Calapooia, Santiam,
Molalla, and Clackamas Rivers), the Willamette drains a region of over 11,200 square miles
- much of it rich agricultural land and containing the most populated area in Oregon . The
Willamette supplies water for municipal, industrial, domestic, and agricultural uses . 5

Between late November and early February the Willamette River is at its high stages .
Floods occurred when southwest rains fell on deep snow in the higher elevations,
accompanied by a rise in temperature and heavy precipitation in the valley. The greatest
recorded flood on the Willamette happened in December 1861 when a flow of 635,000 cubic
feet per second (cfs) was measured at Portland . The river rose 19 feet over its banks at
Albany (mile 120), and flooded over 353,000 acres. In January 1881 and February 1890,
flood waters at Portland measured 544,000 cfs and 570,000 cfs respectively. In 1927, flood
waters crested 10 feet over the river bank at Albany and covered 273,000 acres . In all of
these floods, about half of the acreage flooded lay between Eugene and Albany .6

Before the comprehensive plans for flood protection undertaken by the federal
government in 1938, flood control works chiefly sought to keep high water in the river
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channel. Such projects made no efforts to store flood waters in upstream reservoirs . By
1929, the City of Portland had built a retaining wall, intercepting sewers, and a pumping
plant at a cost of $2.9 million . The retaining wall was designed to protect the business area
on the west bank of the Willamette from flood waters as high as 29.3 feet, which would
equal the record 1861 Willamette River flood .?

Local interests in the Willamette Valley had spent $250,000 since 1918 on spur dikes,
revetments and channel improvements to protect highways, bridges, and railroads against
erosion. Partly a depression-combatting effort, the Federal Emergency Relief Appropriation
Act of 1935 included $300,000 for bank protection work near Independence and between
Harrisburg and Eugene. Navigation projects built by the Portland District over the previous
50 years to protect banks and improve channels also alleviated flood problems in a minor
way.8

A law passed by the Oregon Legislature in 1937 authorizing the formation of flood
control districts facilitated the cooperation of local interests in connection with provisions of
the 1936 Flood Control Act . A flood control district could be formed by a majority vote of
the landowning citizens in a given area . The act required local interests to supply land and
necessary easements, to assume responsibility for damages for which the federal government
might become liable, and to maintain the work upon its completion . Existing as corporate
firms, flood control districts had the power to issue bonds, levee and collect assessments, and
enter into contracts with the United States. Affirmative acts by a flood control district
needed a two-thirds vote of the membership ; nearly all of the activities of the flood co itrol
districts were carried out in conjunction with the Corps of Engineers . 9

Willamette Basin

	

House Document 308, which initiated the famous survey of the Columbia River, also
Report authorized a Corps of Engineers study of water resources development potential for the

Willamette River Basin . That survey, completed in 1931, focused on improvements for
navigation and downplayed the value of flood control, power, and irrigation on the main
stem of the Willamette River . Major Oscar Kuentz, Portland District Engineer, even went
so far as to state that "there is no flood problem on the Willamette of sufficient magnitude
to necessitate formulation of a general plan for flood control."10 He did recognize the
feasibility of power projects on the tributaries of the Willamette but doubted the current
need for such power. Since another Congressionally ordered survey of navigation on the
Willamette was in progress, a board of engineers recommended deferral of the final
conclusions concerning the best plan for improvement . The Chief of Engineers concurred in
this suggestion."

In August 1933, the Corps submitted an unfavorable report on further navigation
improvements for the Willamette at that time . By then, Congress had developed an interest
in the issue of flood control on the nation's rivers and ordered additional studies of that
problem on the Willamette . Elevating flood control to a primary purpose, the Flood
Control Act of 1936 specifically authorized the Corps of Engineers to make a preliminary
examination and survey of that problem on the Willamette River . Since costs of government
projects could now be matched against flood control benefits, such works in the Willamette
Valley might be feasible. 12

The North Pacific Division prepared a report, issued in 1937, for the utilization of
Willamette Basin water resources, covering the issues of flood control, navigation, irrigation,

Typical Willamette River
brush dike construction .
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power, and stream purification . The study coordinated the results of previous examinations
and surveys with new studies into a comprehensive plan, adapted to phased development .
The Portland District carried out the field work for the report and prepared the designs and
cost estimates for the proposed dams and related structures . The District effort required
much care in assembling comprehensive flood damage data through local surveys and
elaborate appraisals . 13

The published views of the division engineer concerning flood problems in the
Willamette Basin sharply contrasted with those of the district engineer expressed seven years
previously. Colonel Thomas Robins, Division Engineer, stated that recurrence of a great
flood such as those of 1861 or 1890 "with the present development of the valley would be
somewhat of a catastrophe."14 Such a flood would cause, according to the colonel, $10
million worth of property damage in the 1861 flood plain area . About two-thirds of the
damage would be agricultural . He added that a flood of the 1927 level 80 percent as large
as the 1861 flood of record - might be expected once every five years . The occurrence of
such a flood would partially or completely cover 7,000 farms and 18 cities or towns, and
3,000 stores and homes would be lost . Cottage Grove, Junction City, Harrisburg and West
Salem would be under 8 to 13 feet of water . "All of these considerations," as Major Cecil
Moore noted after he became Portland District Engineer, "indicate[d] the seriousness of the
flood menace in the Willamette Valley and the necessity for some plan for reducing this
constant flood hazard."ls

Several factors explain the divergence of views concerning the flood problem in the
Willamette Basin. The earlier, 1931 view stemmed from the 308 studies when the Corps of
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Engineers considered flood control only as it related to the power and navigation features of
an improvement. By the time of the 1937 study, Congress had instructed the Corps to give
primary emphasis to the control of destructive floods on the nation's waterways . Given this
altered emphasis, Colonel Robins interpreted the stream-flow data for the Willamette River
differently than had Major Kuentz. Robins stressed that the importance of the flood
problem had not been generally appreciated because of subnormal rainfall and run-off
conditions during the previous 30 years. The return of a wet cycle coupled with the growth
of population and development was sure to increase the potential for damage . Moreover, he
asserted "that the average annual damage that may be expected is not due primarily to
relatively infrequent recurring high flow but rather to frequent overflow from normal
floods." Major Kuentz, on the other hand, had based his conclusions on a ten-year data
base and effects of periodic overflows . 16

The report issued by Colonel Robins called for the immediate construction of seven
storage reservoirs to control run-off from 3,456 square miles of Willamette River drainage
area. The reservoirs would create 1,345,000 acre-feet of usable multiple-purpose storage
capacity. The emphasis in flood control changed from keeping flood waters in river channels
by means of dikes and levees to a system of reservoir storage projects which contained flood
water until it could be safely released . Since floods occurred in only one season a year in the
Willamette Valley, the Corps demonstrated that reservoirs were preferable to levees . Dams
not only offered better control over high waters, but also made water available for other
purposes. The report set the cost for the water storage structures at $51 .5 million. Average
annual flood losses would be decreased by these storage reservoirs from about $1 .7 million
to about $349,000. Flood plain property values would increase by $182,000 annually . 17

While the Corps of Engineers pushed flood control as the principal benefit of the
Willamette Basin plan, navigation, irrigation, and power generation were also included as
primary purposes and shared in the apportionment of the project costs . The report
specifically recommended, for later action, limited improvement of the navigation channel
and reconstruction of the navigation locks at Willamette Falls near Oregon City . Items
discussed as incidental effects of the project included pollution abatement, recreation, and
fisheries improvement . Such multiple uses were the key to meeting basin needs and making
the project economically feasible, since structures serving a number of purposes resulted in
savings chargeable to the cost of each . For instance, Colonel Robins estimated that
coordinated, multi-purpose improvement would result in a first cost savings of $10 million
over independent development of each item . 18

Multi-purpose use would improve navigation by releases from upstream storage
reservoirs. When the river was high in the winter months, water levels were satisfactory for
navigation, and reservoirs would be operated for flood prevention . In the summer, when the
Willamette runs low under natural conditions, stored water would be released . This was
consistent with the need for storage capacity in the reservoirs as the winter flood season
approached . Supplemented by dredging and bank improvements, these releases in summer
and early fall would increase channel depths to six feet between Willamette Falls and the
mouth of the Santiam River, and increase depths to five feet from there to Albany . The
report estimated average annual benefits from navigational improvements at $834,000 . 19

By the 1930s, a serious water pollution problem had developed on the lower
Willamette River from the discharge of untreated domestic sewage and industrial wastes . As
Colonel Robins noted, "the dissolved oxygen in the stream in the vicinity of and in the
stretch below Portland is insufficient in the interest of public health, inadequate for the
requirements of most fish life, and unsatisfactory for the purpose of preventing a nuisance ."
He went on to assert that regulation of stream flow on a multi-purpose basis "would
materially alleviate the present pollution problem on the lower Willamette River" by
increasing low-water flows . However, he also carefully indicated that installation of primary
and eventually final treatment plants by municipalities would still be necessary . The annual
dollar benefits from stream purification - which could not embrace the questions or
benefits of aesthetics - Colonel Robins estimated at $90,000 per year . 2o

Irrigation and power benefits also formed a part of the Willamette Basin water
resource development plan. The report estimated that of the roughly five million agricultural
acres in the Willamette Valley, 1 .37 million were susceptible to irrigation . Of this area, only
12,000 acres were irrigated in 1936 . The storage projects proposed in the report would make
available 566,000 acre-feet of water for irrigation . Farmers would pay an average of $8 .00
per acre-foot for the water. The actual distribution of water would be carried out by
irrigation and drainage districts set up under Oregon law and similar to the flood control
districts described above . Like flood control district work, significant irrigation efforts did
not take place until after World War 11 . 21

Colonel Robins recommended that the storage dams provide for future installation for
power generating facilities . In the short term, increased stream flow would allow greater
generating capacity (about 14,500 kilowatts) at municipally operated plants on the



McKenzie River. For the long term, the plans called for installing generators at the Lookout
Point (Middle Fork Willamette River), Detroit (North Santiam River), and Quartz Creek
(McKenzie River) sites as the demand for energy arose. After World War II, Congress
provided that power from federal dams in the Pacific Northwest automatically became part
of the Bonneville Power Administration's power pool . Thus, in 1937, though power may
have been needed elsewhere in the region, the Corps of Engineers did not recommend
immediate generating capacity for the Willamette River Basin dam sites, since there was no
current demand in the area south of Oregon City. Colonel Robins estimated the
downstream power benefits from increased flow and the future power benefits from storage
at $4 million annually . 22

The process of selecting the reservoir sites required the most effort and expense in
preparing the report. The investigation required examining 78 potential locations . After
reviewing existing data and performing preliminary surveys, the district engineering force
mapped the 19 most favorable sites by the plan-table method to a scale of 100 feet to an
inch. Finally, the engineers explored the more favorable locations by drilling test pits . These
labors produced the final seven recommended sites. Emergency Relief Administration funds
paid for much of this field work . 23

The completed report also contained Colonel Robins' opinion on the question of local
cost sharing in the project . The division engineer believed strongly that the federal
government should maintain and operate the proposed reservoirs and . assume the costs of
railroad relocation and of facilities to preserve fish life, since the general public interest
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would benefit from the project. Colonel Robins pointed out that the navigation benefits
from the multi-purpose reservoirs would cost the federal government nothing and would
equal the cost of railroad relocations . For this reason alone, he felt it would be proper for
the government to pay the cost of relocations. However, a board of engineers and the Chief
Engineers concurred in the opinion that local interests should bear such costs and be
required to maintain and operate the reservoirs upon completion . This view they based on
the provisions of the 1936 Flood Control Act, which required local cooperation in cost
sharing for improvements . 24

In testimony before a committee of the House of Representatives considering the
proposed Willamette Valley comprehensive plan, members of Oregon's congressional
delegation strenuously argued against the local contribution requirement. If the local
contribution were required, "we might as well throw this [i .e., the project] through the
window," Senator McNary asserted, because "the people there could never pay $21,000,000
to control the floodwaters of that stream." He added that "I have always taken the position
that it is the duty of the Government to control any navigable stream or streams tributary to
a navigable stream . "25

Widely recognized at the time as a model multi-purpose plan for utilizing water in a
large river basin, the Corps of Engineers' Willamette Valley project won speedy
congressional approval . In the Flood Control Act of 28 June 1938, Congress authorized the
projects first put forth by Colonel Robins' report published as House Document 544, 75th
Congress. This legislation, embodying the multiple-purpose development of the Willamette
River, also dropped the requirement for local contribution to the cost of the projects . The
federal government bore the full cost of relocation work and of fish facilities . 26

Willamette Basin

	

The 1938 Flood Control Act provided for the initial development of seven storage
Dams reservoirs. Of these, the Corps of Engineers started three in 1940 and 1941 and two more

after World War II . Two of the proposed dams, Sweet Home and Quartz Creek, were not
built. Sweet Home had been planned for the South Santiam River, but subsequently the
Corps determined that an alternative three-dam plan was better suited to the changing
conditions and needs in the South Santiam basin . In place of the Quartz Creek project on
the McKenzie River, the Portland District substituted in 1950 and 1962 three dams located

Map of Upper Willamette on tributaries of the McKenzie . Concerns over fish life and other environmental
River Basin area. considerations led to the changes. 27

Eugene ~~1~

Junction City

Springfield

Lowel l

Dexter Lake
Lookout Point Lake

Dorena Lake

Fall Creek Lake

Hills Creek Lake

•

	

Oakridge



Fern Ridge Dam

Cottage Grove Dam

Dorena Dam

114



1 1 5

above: Construction of
Willamette Valley flood

control dam .

Construction on Fern Ridge and Cottage Grove reservoirs began in 1940 . Fern Ridge,
located about 15 miles northwest of Eugene on the Long Tom River, is a 46-foot high
earthfill structure with a usable storage capacity of 110,200 acre-feet and was built at a cost
of $6.5 million . Operating since 1942, it has been one of the chief recreational attractions in
that part of the state. Cottage Grove, which also began operating in 1942, was located 30
miles south of Eugene on the Coast Fork of the Willamette . An earthfill dam 95 feet high, it
has a storage capacity of 30,000 acre-feet and cost $3 .1 million. Dorena Dam constituted the
third Willamette Valley project initiated before World War II . Located on the Row River, a
tributary of the Coast Fork, it operated in tandem with the Cottage Grove reservoir to
control flood heights on the Coast Fork and the main Willamette River . While started in
1941, wartime conditions delayed completion of this $14 million earthfill structure until 1949 .
Finished to a, height of 145 feet, it provided 70,500 acre-feet of usable storage . 28

Although the adopted project of 1938 also included open river improvements and the
replacement of the Willamette Falls Locks, Congress deferred funding for these navigational
works. The legislation contained no immediate facilities for power generation, but made
provisions in the designs of the reservoirs for future installation of generating equipment
when needed . Though important modifications and additions were made later, the
Willamette Basin Project recommended in House Document 544 and enacted in 1938
remained the basic plan for multiple-purpose water resource development for the Willamette
River Basin. The modified plan represented the post-war effort to manage and utilize
properly the water resources of the Willamette .

By the late 1930s, the expanded mission of the Corps of Engineers in the Pacific
Northwest placed severe strains on the Portland District . The organization of the District
had been geared to single-purpose river and harbor work and the new flood control
structures on. the lower Columbia and multi-purpose projects in the Willamette River Basin
required different thinking and approaches . The District had become insular in its hiring
practices and had fallen behind in its recently assigned flood control work . To cope with
these challenges, the Chief of Engineers named Major Cecil R . Moore to replace Major
Sam Damon as District Engineer in 1938 . Major Moore's first responsibility involved
reorganizing district management .

Major Moore found that the river and harbor work ran smoothly under Robert
Hickson, a civilian engineer with many years of service in the District . Moore left this side of



operations alone and concentrated on organizing the flood control effort. He brought in
experts in flood control work from other districts and created a new framework of
administrative, engineering, and operations divisions . He placed his military assistants in
charge of each major unit of the new district organization. The administrative reorganization
under Major Moore not only enabled the Portland District to cope successfully with its
multi-purpose mission but also allowed it to handle effectively the heavy load of military
construction imposed on the district by World War 11 . 29
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